The effect of vanadate on glucose transport and metabolism in rat small intestine.
The effect of sodium orthovanadate on the absorption, transmural transport and metabolism of glucose was studied by perfusion of isolated loops of rat jejunum in vitro. The presence of 1 mM vanadate in the serosal medium diminished absorption from 539 +/- 19 (n = 12) to 246 +/- 19 (P less than 0.001) mumol/h per g dry weight and transmural transport from 333 +/- 17 to 14 +/- 19 (P less than 0.001) mumol/h per g dry weight, whereas glucose utilisation was unaffected. The rate of release of lactate into the serosal medium was also diminished from 168 +/- 14 to 75 +/- 5 mumol/h per g dry weight (P less than 0.001). The observed rates were linear with respect to time and vanadate was effective within 5 min. In contrast, the rate of release of lactate into the luminal perfusate was strongly enhanced. Moreover, the progress curve showed a positive transient with an apparent lag time of 18.0 +/- 0.3 min, during which the rate increased to a value 9.2-times that of the control. Under the final steady-state conditions, the ratio of mucosal to serosal lactate production was 5.2 +/- 0.2 compared with 0.25 +/- 0.06 for the control, so that the effect of vanadate was to reverse the vectorial disposition of lactate. The concentration dependence of the effect of vanadate on absorption and metabolism was similar to that observed for the inhibition by vanadate of Na+/K+-ATPase activity in mucosal homogenates. The results are discussed in terms of the dissipation of transmembrane Na+ gradients as a result of the inhibition of the Na+/K+-ATPase.